INTRODUCTION/BACKGROUND MATERIAL/PRELIMINARY STUDIES AND SIGNIFICANCE
Despite the new growth of SMS interventions and early promising studies in other areas, there have been no published SMS studies with problem drinkers looking to change their drinking, and to our knowledge there have been no SMS studies across any health problem or disorder has directly compared tailored vs. untailored messaging and the effects of dynamically timed-interactive messaging vs. statically timed messaging outcomes. As a recent NIH review of mobile health interventions highlights, we need to test new behavior change models with the advent of mobile technologies and incorporate the adaptive capabilities into our treatments (Riley, Rivera et al., 2011) . Our previous work on the feasibility of using text messages with disenfranchised individuals in addiction treatment revealed that 98% are interested in using SMS to help them stay drug free and that individuals preferred different types of messaging at different periods of recovery.
According to the National Institute on Alcohol Abuse and Alcoholism, problem or risky drinking is defined as greater than 7 standard drinks per week for women and 14 standard drinks per week for men. Other groups have other criteria (e.g. 10 drinks for women and 14 for men per week). The Institute of Medicine reports that problem drinkers are those with mild-to-moderate problem severity who do not have physical dependence. These individuals are not severe enough to meet criteria for tolerance and withdrawal but still report trouble controlling their drinking. These individuals are not likely to seek treatment but are interested in methods to reduce their drinking.
The large literature from other areas reveals that SMS interventions offer several unique benefits that appear generalizable to warranting their examination with individuals in PD. First, messaging interventions inherit the benefits of internet interventions (e.g. low cost, standardized, individualized, adaptable and tailored, allow for data collection) but there is no need for an internet connection, or to use a computer following the initial assessment (or ever). Second, unlike mobile apps, SMS interventions do not require a smart phone, custom software programming for specific phones, application updates, and are accessible on most phones making the intervention significantly more accessible and generalizable than smart phone apps. Third, SMS ready phones can perform nearly all the functions of standalone ecological momentary assessment (EMA) devices without additional hardware or custom programming. There is an emerging literature on the using of text messaging to capture EMA data and results reveal similar outcomes to PDAs and IVR (Berkman, Dickenson, et al., 2011) . One great advantage of SMS is it does not require the person to be immediately present like interactive voice response EMA.
The study entitled, Tailored Mobile Text Messaging to Reduce Problem Drinking (PD) is designed to develop and test a tailored adaptive text messaging/short message service (SMS) intervention for individuals interested in reducing their alcohol consumption.
Tailored interventions are individualized to the persons need states to make it more relevant and persuasive. Excessive alcohol consumption is a serious personal and public health issue and economic problem to society. Despite the significant consequences of problem drinking (PD), most persons with alcohol problems never seek formal treatment. While the emergence of internet based interventions (IBIs) has expanded access and brief intervention opportunities to PDs, they suffer from high attrition, limited ability to proactively meet individuals where PD occurs and adapt to real-time needs (e.g. high craving). Recent evidence from smoking cessation studies highlight that SMS interventions may provide the needed reinforcement to help individuals enhance self-regulation and reduce problem alcohol use. Moreover, there is evidence that since problem drinking has regular episodic patterns for which tailored interactive designs may be particularly effective.
OBJECTIVE(S)/SPECIFIC AIMS AND HYPOTHESES
This study is now in the recruitment phase. We are comparing different types of messaging in 240 PDs over a 12-week period. We are comparing 5 types of messaging: 1) tailored content and timed messaging adaptive to the participants current state (Beta Intervention); 2) Tailored content messaging (not adaptive or timed) sent at 6pm every day; 3) untailored consequence based messages sent at 6pm every day; 4) untailored benefit based messaging sent at 6pm every day and 5) Brief feedback and EMA only. In addition, we have a "goal only" group that does not mention alcohol. Web-based assessments will be completed at screening, baseline, at week 4, week 12 and through weekly EMA via SMS. This is an exploratory study to generate effect sizes for a larger R01 trial. Our exploratory aims are as follows. Primary Aim: To test whether the Tailored-adaptive treatment arm is superior to EMA only and the content tailored only arm and the consequence and benefit messaging arms to EMA only in reducing weekly drinking/drinks per drinking day and percent days heavy drinking over the course of the 12 week intervention. Hypothesis 2a: Tailored-adaptive arm will be superior to the content tailored only and consequence and benefit messaging study arms in reducing weekly drinking/drinks per drinking day and heavy drinking days. Hypothesis 2b: Tailored-only messaging will be superior to consequence and benefit messaging arms in reducing weekly drinking/drinks per drinking day and heavy drinking days. Hypothesis 2c: All supportive messaging arms will be superior to assessment only in reducing weekly drinking/drinks per drinking day.
EXPERIMENTAL DESIGN
Overview: Participants are recruited through online recruitment on both social networking sites and alcohol screening sites. If a participant is interested they complete a brief survey online and if they are eligible they are instructed to call the researcher at a time that fits their schedule. The research assistant will review the eligibility criteria and go over the consent form on the phone. Participants complete a 10 question quiz about the protocol in the form of a consent form quiz to ensure comprehension. They are also trained on filling out the weekly assessment text messages. Once enrolled and randomized, they receive messaging for 12 weeks and complete assessments at baseline, week 4 and week 12 as well as weekly EMA. Once individuals complete the study they will be given a $40 gift card to amazon. They are compensated $15 for the baseline survey, $$5 for the week 4 survey, and $15 for the week 12 survey. Primary outcomes include drinks per drinking day, days heavy drinking, and average drinks per week as measured through week EMA. Additional outcomes will include drinking related consequences, goal commitment and intervention satisfaction.
This study is now in the recruitment phase. We have already developed all messaging groups and done preliminary research on user preferences with 50 problem drinkers and 400 individuals on messaging preferences. This IRB protocol is only for the actual testing of the different forms of messaging in 240 individuals. The primary intervention group is the adaptive tailored group which includes messages tailored to a baseline survey results (including drinking times) and adaptive to ongoing drinking patterns and goal achievement via interactive ecological momentary assessment (EMA) which is real-time assessment and responses that are tailored to the persons current functioning. Other features include participant initiated help messaging and support network (e.g. spouse) alerts. We are testing the intervention with 240 PDs over a 12-week period. We are comparing 5 types of messaging: 1) tailored content and timed messaging adaptive to the participants current state (Beta Intervention); 2) Tailored content messaging (not adaptive or timed) sent at 6pm every day; 3) untailored consequence based messages sent at 6pm every day; 4) untailored benefit based messaging sent at 6pm every day and 5) Brief feedback and EMA only. In addition, we have a "goal only" group that does not mention alcohol. Web-based assessments will be completed at screening, baseline, at week 4, week 12 and through weekly EMA via SMS. All individuals are offered an additional 12 weeks of messaging in the group of their choice.
Description of Procedures:
Please note: This study is done completely over the web and phone. There are no office visits at all. It is all distant virtual interaction.
A brief bullet point review of general procedures is below:
• Recruit problem drinkers online • Screen potential participants online • Create phone screening appointment • Offer consent form for review prior to call • Screen participant on the telephone • Obtain consent on the phone (participant completes after eligibility and it will be reviewed by staff prior to enrollment). Screening: Interested parties can learn about study recruitment through a number of web resources, including AlcoholScreening.org, Moderation Management, etc. Prospective participants will click on the ad to be sent to our secure web form, where they will be welcomed and given a brief description of the study aims and a warning not to complete the screening if intoxicated or in need of emergency care. If they choose to continue, they will be directed to generate a unique participant ID. They will be instructed to record this ID in a secure location, and proceed to the preliminary Screening Survey in Survey Monkey. If ineligible, they will be directed to a Survey Monkey page containing an extensive list of online resources and referrals. If eligible, they will be directed back into the Project AAIMS webform, where they will be required to provide their first name, initials, email and phone number. After doing so, they will be directed to a scheduling platform, where they can select a timeslot for an initial phone screening, to be completed with a member of the AAIMS staff. Upon selecting and confirming the appointment, they and the staff will be sent an email with the time and date of the phone appointment, and a reminder to read the Consent Form and complete the attached Consent Form Quiz prior to the call. The responsible AAIMS staff member will then call the prospective participant at the appointed time to go through the phone screening and determine eligibility. All forms with actual data are stored on the Survey Monkey server only with one's code. All other information is stored on a secure server with no questionnaire data.
Baseline Assessment: To complete the baseline assessment individuals login to survey monkey and enter their unique code to identify them. IP address is not collected. This will occur once the participant has confirmed their information with the research assistant who will provide them with the study website and code while they are on the phone. No codes will be given over email. The reason for this is to ensure participant information is confidential and secure. Once enrolled, participants will complete the baseline battery of measures described in the assessments section via the web-based assessment in their secure portal. Similar to our current studies, the RAs will assess potential participants and when a question or concern is present, flag the case to have the clinician review the data and speak directly with the potential participant. RAs are trained to have a low threshold to speak with the clinician on duty and a clinician is available at all times during both screening and follow-up appointments. We already had a double review of the first 20 clients where the RA and a trained therapist each independently spoke with the potential participant and there Randomization: Once participants complete the baseline assessment they will receive the brief feedback on safe drinking levels and be automatically randomized into one of the five treatment arms stratified by gender, alcohol consumption, and readiness for change. The split for stratification is as follows: Gender: Male and Female; Severity: Above 24 drinks for men and above 21 drinks for women; Readiness score: 0-7 (low); 8-10 (high). Based on these scores separate envelopes are created (envelope randomization method), where the RA chooses an envelope and places the participant in one of the 5 study conditions randomly chosen. We stratify to ensure proper heterogeneity across groups. Each grouping has an equal number of study conditions to ensure any one group (e.g. male, high severity, high effort) is represented across groups. At the half-way point of the study, we will examine how well balanced each of the groups are with regard to the stratification variables and weight the conditions in the envelopes accordingly.
Individuals who drop out after randomization will not be replaced and we will conduct intent to treat analysis on all individuals who receive at least 1 day of text messages. While the research assistant will review the study arms with the participants in general during consent, individuals randomized to the different study arms will be given individualized instructions on what to expect. During the course of the intervention all participants will be allowed to call the RA for any reason and will be able to pause their messaging for 24 hour periods.
Follow-up Assessment: We will conduct a brief web-based week 4 assessment to assess drinking variables and overall functioning. This is 15-20 questions. Three days before their 12-week completion date participants will be sent a reminder text and email to complete the final assessment via a web-based survey. The week 12 assessment will include all the baseline measures as well as an item on perceived relevance of the intervention content to them specifically (Strecher, Shiffman, & West, 2006) , treatment history during the intervention, overall recommendations to improve the intervention in addition to additional resources for PD. During the course of the study, additional data elements such as the number of eligible vs. ineligible participants, reasons for exclusion, referral sites, length of time to complete the screening and each assessment, and numbers of persons who drop out at any point in the study and at which point they drop out.
Ecological Assessment: Once the study begins all subjects will receive weekly ecological assessment for assessment only purposes (TA arm will also receive interactive assessment). Weekly Drinking: Three items will be sent every seven days including: The number of drinking days in the last week, the average number of drinks per drinking day in the last week, and number of drinking days where more than 5 drinks were consumed (4 for women) in the last week. We will also ask about improvement over the course of the week to both assess change but also guide the adaptive intervention group. We chose this time to send messages during the day to reduce the chances that individuals will be intoxicated while reporting their drinking in their natural environment. Shiffman (2009) highlights the use of EMA to collect data from drinking and substance abusing populations and highlights while some have shown mild intervention effects (e.g. Collins et al., 1998 ) that most show little reactivity. Moreover, collecting weekly drinking assessments should reduce the likelihood of reactivity.
Study Treatments:
All SMS arms will first be given brief feedback on safe drinking levels in addition to messaging. This is specifically designed to test whether the addition of messaging enhances feedback on safe drinking but also ensure that all participants have access to a credible intervention. We will make every effort to reduce the chances that participants will be unblinded to their study condition -particularly individuals in the EMA condition. During the consent process we will inform participants that we are comparing different types of frequencies of text messaging including assessing drinking patterns and commitment through text messaging to see how it affects drinking.
Tailored Adaptive (TA): The TA treatment will be developed during the first phase of the study and tested in the RCT against the other study treatment arms. The intervention includes tailored messaging content and timing and frequency parameters initially based on a web-based assessment but adaptive based on current goal attainment and commitment. See Figure 1 in Human Subjects for a diagram of the intervention features. The messaging in the tailored adaptive will both be tailored to the baseline assessment results as well as to the participants current functioning. For example, a client low in confidence to change at baseline will receive messages to boost confidence. However, unlike in the TO condition, messages in the TA condition will change over the course of the study based on the participants current level of functioning. For example, if a participant responds to an SMS assessment message that they have a craving, they would receive craving messages (e.g. A craving does not mean you have to drink, it only means you have a craving) or if their confidence has increased that would NOT receive messages to boost their confidence in general.
Tailored Content Only (TO): The TO treatment arm will include tailored messaging based on the baseline assessment only sent at 6pm daily. Numerous IBIs and SMS studies have used baseline assessment information to tailor content throughout the intervention. Tailored content interventions are perceived as more relevant than untailored interventions. To our knowledge, this is the first study to compare a tailored adaptive over time intervention with multiple contacts to a baseline only limited contact tailored intervention. The messaging in the TO condition will be tailored to the baseline assessment results only. For example, a client low in confidence to change at baseline will receive messages to boost confidence throughout the study (e.g. Once you start to believe you can change, you can start the process of changing).
Consequence Messaging (CM): The consequence messaging arm will include messages on the consequences of PD sent at 6pm daily and is based on the previous literature using the Health Belief Model to induce change. Consequence based messaging was the experimental condition in the only messaging study (using PDAs) to date designed to reduce alcohol consumption. Moreover, in our own work we found that individuals who preferred consequence based messaging to benefit driven messaging scored lower on readiness for change which is consistent with the general print tailoring literature. Messages in this condition will highlight the consequences of alcohol use in various life domains (e.g. heavy alcohol use increases the risk of heart conditions OR heavy alcohol use is associated with poor sleep quality).
Benefit Messaging (CM): The benefits messages will be similar to the consequence messaging arm but will include messages on the benefits of changing sent at 6pm daily. In our own work we found that individuals who preferred benefit driven messaging scored higher on readiness for change which is consistent with the general print tailoring literature. Messages in this condition will highlight the benefits of decreasing of alcohol use in various life domains (e.g. When you control your drinking you end up waking up refreshed and ready for the day).
Ecological Momentary Assessment Only (EMA): The EMA only arm will include the four weekly EMA items (Commitment to change (1x week), drinking days, average drinks per drinking day, number of heavy drinking days). Because intensive EMA can be an intervention within itself due to ongoing self-monitoring EMA across all conditions will be limited to three days and five total messages including three messages about weekly drinking sent on Sunday early afternoon. The EMA condition is designed to test whether brief feedback and weekly monitoring can reduce PD compared to active SMS interventions. The EMA only condition will send individuals assessment messages only (e.g. how committed are you to not drink heavily in the next 24 hours or how many days this week did you drink alcohol).
No Alcohol Messages (Goal Only): Messages that are general goal directed messages without the mention of alcohol will be offered to all individuals who are concerned about confidentiality. At present -we have placed 15 people in this group. While we will assess this group compared to other groups, they will be analyzed separately because of forced randomization. The "Goal Only" group was created to protect the safety of participants who were concerned about confidentiality and includes messages that are very general and do not explicitly refer to drinking or alcohol e.g. "Remembering your goals tonight when you go out will help you realize them tomorrow". A brief description of the site(s) where the research is to be conducted, including information about the adequacy of facilities for the safe and appropriate conduct of the research, and relevant demographic and epidemiological information about the country of region concerned.
Measures

INCLUSION AND EXCLUSION CRITERIA
Inclusion and exclusion criteria will be ascertained via: 1-a web-based screening form and 2-through a phone call with the research assistant.
Participants who respond to the internet advertisements or come directly to the study home page will complete a brief eligibility screener as well as a phone screening which will include QFV-30 questionnaire which assesses drinking patterns (Miller, 1996 ; 2 minutes) with examples of standard drinks, a face valid frequency of drug use scale within the last month, Short Alcohol Withdrawal Scale (Gossip et al., 2002; SAWS; score of 12 or above), and a brief assessment of mental health treatment and current medications. In addition, all potential participants will be asked about their messaging plan, if they are willing to receive between 15 to 120 text messages per month for the next three months (See Screening and Phone Screening Documents).
Inclusion: Participants must: (a) be fluent and able to read in English at the eighth grade level; (Self report and consent form quiz) (b) be between the ages of 21 and 65; (self-report; age in demographics) (c) have an estimated average weekly consumption of greater than 12 or 15 standard drinks per week for women and men, respectively; (self-report; QFV-30 questionnaire) (d) be willing to reduce their drinking to non-hazardous levels ; (Self-report) (e) be willing to provide informed consent; and (f) own a mobile phone and have an active email address and are willing to receive and respond to up to 120 text messages total per month (average about 50). (selfreport in demographics questionnaire)
Exclusion: Participants will be excluded from the study if they:
(a) present with significant substance use or a current substance use disorder (for any substance other than alcohol, nicotine, or caffeine), which is defined as greater than once weekly use in the past month; (Frequency of Drug Use Questionnaire). Marijuana can be used up to 2x a week.
(b) present with a serious psychiatric illness or suicide risk as measured by previous inpatient treatment, medications for psychosis or recent suicidality; (Treatment history form & self-report; a current self-reported or clinician determined diagnosis of Major Depression or past or present bipolar disorder, delusional disorder or schizophrenia (self-report and clinical interview).
(c) demonstrate clinically severe alcoholism, as evidenced by physical withdrawal symptoms or a history of serious withdrawal symptoms (e.g., hallucinations, seizures, or delirium tremens), and score greater than 12 on the Short Alcohol Withdrawal Scale (SAWS).
(d) report a medical condition that precludes drinking any alcohol -including pregnancy (self-report) or (e) Unable to understand research study procedures as evidenced a score of less than 7 out of 10 on the consent form quiz (consent form quiz).
RECRUITMENT PROCEDURES
Participants are recruited through online recruitment on both social networking sites and alcohol screening sites. If a participant is interested they create an anonymous unique code and complete a brief survey online and if they are eligible they are instructed to call the researcher at a time that fits their schedule.
INFORMED CONSENT
Electronic consent will be obtained after the phone call and the initial screening procedures and verbal consent will be obtained via the RA during the phone screening process. However, all participants will have a version of the consent to review prior to the phone call to ensure that they have the opportunity to understand the study in advance of the phone call. Electronic signatures or initials for consent are used in many types of legal, financial and healthcare settings. An electronic signature for the purpose of US law as "an electronic sound, symbol, or process, attached to or logically associated with a contract or other record and executed or adopted by a person with the intent to sign the record. For the purposes of this study, potential participants will both need to agree to the consent form, write in their initials, pass the consent form quiz, and give verbal assent to complete the consent process and be enrolled. If eligible based on the web and phone screening, participants will be given an online consent form to complete and sign.l. The research team will be responsible for obtaining from every participant prior to his/her participation in the study an informed consent signed by the participant with their initials AND assent on the phone , in accordance with the CFR, Title 45 Part 46. Consent will be obtained from the participant after a full explanation of the purpose of the study, risks and discomforts involved, potential benefits, etc. have been provided by the Investigator both verbally and in writing. Informed consent will be obtained by study staff on the phone. Once the consent is completed, the RA will review the consent form quiz and call the participant to discuss any wrong answers or additional questions about the study.
DISCOMFORTS AND RISKS
There is some risk that participants will be identified as participants in a study of treatment for problem drinking via participant contact or through the mobile phone message or that the self-report assessments will adversely affect participants' wellbeing. Computerized assessment and messaging. The primary concern to confidentiality is that there may be an inadvertent breach of confidentiality concerning problem drinking behavior. It is possible that since participants will be receiving messages on their personal mobile phones, another person may view a message specific to changing alcohol use from an unguarded phone. While unlikely, it is possible that there may be a breach of confidentiality if a participant's home number is obtained through the computer database. Like all studies, individuals will be assigned to the assessment only group. However, they will receive guidelines on safe drinking. Rating scales and questionnaires Assessments are all non-invasive and add no special risk, although they do cover sensitive areas. The major disadvantages are the time taken to complete them, and possible breach of confidentiality. Our past experience indicates that these measures are acceptable to participants. Careful efforts to maintain confidentiality have been effective in our previous research and will be continued.
Participants will be recruited through the internet and before any messages are sent will be contacted by a research assistant to review the consent form -including an explanation of the study protocol, its risks, potential benefits, and alternative treatment. Additionally, all participants must complete the consent form quiz to ensure comprehension. An entire copy of the informed consent form will available for download by the participant. Protection against risk -Inclusion criteria and the use of trained research staff following the initial screening will minimize acceptance of participants with severe alcohol use disorders into the study. Participants with a history or current symptoms of alcohol withdrawal will be referred to more intensive care. During the intervention phase, participants' alcohol use will be monitored through EMA. If a participant reports drinking at greater level, the RA will call the participant. Participants will be given the emergency numbers of the PI and study RA for consultation. Participants who have dropped out of study treatment and are interested in returning to the program or attending another program will be referred for appropriate treatment according to their needs and wishes. We will not be asking individuals sensitive information about harm to self until we have contact information so we can contact them. Numerous studies have been conducted over the internet and mobile phones without any subject contact. There have been more internet based intervention studies for alcohol use than any other disorder. We have significantly more information that most studies in that we will have actual contact with the individuals in the study by telephone prior to the study beginning then again at week 4 and week 12. Regular SMS reminders will be sent to individuals enrolled in all arms of the study to remind them 1) if they want standard treatment, they can call the RA and be helped with referrals and 2) if they are worsening clinically, they can call for help. If a participant is threatening to harm themselves or another we will use standard protocol to inform the proper authorities as if it was a patient through phone contact as we will have their address and phone number. This will be determined based on email, phone, mobile or web-based data from the participant. We have had no adverse events with the first 104 individuals enrolled.
POTENTIAL BENEFITS
Benefits to participants include additional monitoring and reminders to help them reduce their drinking. Based on the efficacy of previous messaging interventions for smoking cessation, it is possible that participants reduce the personal and public consequences associated with problem drinking. We expect that the brief feedback and EMA only group may also find benefit in the extra monitoring. Moreover, all participants have their choice of messages for 12 weeks after the study period. If the intervention is found to be useful to participants, it will provide a minimal resource automated intervention for those seeking to reduce their drinking.
DISCONTINUATION OF STUDY/SUBJECT WITHDRAWAL
If a participant self-reports worsening of their condition as a result of the study procedures they will be withdrawn. All participants data will be reviewed at week 4. For those who report their condition has gotten worse, we will call them and inquire about their current symptoms and discontinue them from the study if necessary. Participants can withdraw at any time and we provide referrals. We provide referrals to internet screening sites and treatment using the SAMHSA Treatment finder. We inquire about reasons for withdrawing.
ADVERSE EVENTS
The Principal Investigator and Co-Investigators are clinical psychologists and licensed Ph.D. social workers and will be responsible for distinguishing between a Serious Adverse Event (SAE) and a non-serious adverse event (AE). All SAE and AE will be reported to the IRB of the NSLIJ according to NSLIJ HRPP policies and to the National Institute of Alcohol Abuse and Alcoholism (NIAAA) project officer within 48 hours of its occurrence. Additionally, the PI will prepare an annual report summarizing all SAE and AE to be submitted to the NIAAA project officer and the IRB. In addition to preparing for SAE, participants' alcohol use will be monitored. Participants will be referred for appropriate treatment according to their needs and wishes if they show severe deterioration, and continued evaluation of participants through assessments will provide ongoing information concerning their clinical status. Significant deterioration is defined as a significant increase in drinking since the baseline interview; or other indicators through any interaction with the research staff. If any of these indicators are present, the participants will be immediately withdrawn from the study and referred to immediate and appropriate treatment. Primary responsibility and decision making in regards to participants remaining in or being withdrawn from the study will lie with the principal investigator.
DATA SAFETY MONITORING
The protocol has been reviewed by study staff, external consultants and the IRB. In addition, an independent Data and Safety Monitoring Board (DSMB) has been formed. No members are otherwise affiliated with the study. Each of the DSMB members have had extensive clinical and/or research experience with the study population. The members of the board include the following: The DSMB shall determine safe and effective conduct and recommend conclusion of a trial if significant risks develop or the trial is unlikely to be concluded successfully. Specifically, the data and safety monitoring board and PI shall be responsible for the following:
• Data monitoring that will take place on a regular basis (every 6 months after recruitment or the halfway point of the trial).
• Evaluating the progress of the trial, participant risk versus benefit, and other factors that may affect study outcome. Monitoring may also consider factors external to the study when interpreting the data, such as scientific or therapeutic developments that may have an impact on the safety of the participants or ethical issues related to the study.
• Inquiring for further information as necessary to accomplish their mission.
• Maintaining confidentiality during all phases of the trial including the monitoring, preparation of interim results, review and response to monitoring recommendations.
CRITERIA FOR EVALUATING RESPONSE/STATISTICAL ANALYSIS
The aims of this proposal are consistent with the initial sub-stages of Stage I developmental research described in the Stage Model of Behavioral Research (Rounsaville, Carroll & Onken, 2001 To test whether the Tailored-adaptive treatment arm is superior to the content tailored only arm and the consequence messaging arm in reducing weekly drinking/drinks per drinking day and percent days heavy drinking over the course of the 12 week intervention. Hypothesis 2a: Tailored-adaptive (TA) arm will be superior to the content tailored only and consequence messaging study arms in weekly drinking/drinks per drinking day. Hypothesis 2b: Tailored-only messaging will be superior to consequence messaging in reducing weekly drinking/drinks per drinking day. Hypothesis 2c: All supportive messaging arms will be superior to assessment only in reducing weekly drinks weekly drinking/drinks per drinking day. Hypothesis 2a: TA will be superior to TO & CM in reducing weekly drinking/drinks per drinking day. Hypothesis 2b: TO will be superior to CM in reducing weekly drinks. Hypothesis 2c: All supportive messaging arms will be superior to EMA only in reducing weekly drinking/drinks per drinking day. Other outcomes include percent heavy drinking days and drinking days.
Data will be cleaned, summary variables created, missing data evaluated, and distributions assessed for normality. Equivalence of the random assignment of groups on key baseline characteristics will be assessed, and in the unlikely event that groups differ significantly on any characteristics, we will run analyses both with and without these variables as covariates to determine whether baseline differences may account for differences in outcomes. Gender and race/ethnicity differences will be evaluated and these variables included as covariates if they are correlated with outcomes. We will aggregate daily EMA into use weekly summary data, as it allows us to examine the trajectory of drinking patterns week by week over the course of the 12-week study.
Data Management & Analysis
Analyses will be conducted separately on two overlapping samples. All randomized subjects who received at least two days of text messages will be included in the first set of analyses as long as they have some follow-up data on primary analyses. This represents our main outcome analysis. We also will conduct a "worst-case" analysis in which subjects lost to attrition will use their pre-treatment drinking as their week 12 drinking data. Finally, in step three, we will conduct "completer analyses" on those patients completing a full course of messaging. This latter approach to analysis, although subject to more bias, attempts to provide an estimate of the maximal effect of the treatments under ideal conditions. Similar results with all three approaches would increase confidence in the findings. Effect size estimates along with significance levels will be generated for all comparisons. A goal of the study is to determine a reasonable effect size estimate and to assist in planning larger studies of the intervention if findings justify that next step. The critical effect size estimate is of drinking outcomes. The sample sizes of 30-40 per group will provide reasonable estimates of the differences in means.
There are two primary outcome variables: 1) Average drinks per week (sum of drinks drinking day) over the course of the study and 2) the percent of total days in which there is heavy drinking over the course of the study; This data will be collected via the Baseline, Week 4 and Week 12 assessments. Various summary statistics will also be computed, and significantly skewed distributions will be appropriately transformed prior to statistical analysis (e.g. Shapiro-Wilk test) . As exploratory secondary analyses we will compare study arms on differences in key secondary outcome variables assessed at baseline and week 12 including alcohol related consequences and drinking norms.
Two sets of preliminary analyses will be performed. The first will determine whether there are important differences among the experimental cells despite randomization. Pretreatment drinks per week, heavy drinking days, effort to reduce drinking and demographic characteristics (age, gender) will be examined using two-way analyses of variance in order to measure comparability among the five groups (and the goal only group) and success of the randomization procedure. Data will also be examined for conformity to statistical assumptions of normality, and a square root transformation will be performed on skewed data. To further account for skewness, zero-inflation, or other departures from Normal response distributions, we will use response transformations or more complex models.
This study is exploratory and meant to generate effect sizes. However, our primary exploratory hypothesis is that there will be an ordered effect across conditions such that TA results in a significantly greater reductions in drinking than TO, TO greater than CM, and CM greater than EMA only. The GO group will be analyzed separately and compared to each condition using logistical regression and entered into the full model with all conditions as a secondary analysis. Effect size estimates along with significance levels will be generated for all comparisons. A goal of the study is to determine a reasonable effect size estimate, to assist in planning larger studies of the intervention, if findings justify that next step. The critical effect size estimate is of drinking outcomes. The sample sizes of 30-40 per group (after 20% attrition) will provide reasonable estimates of the differences in means. We will carefully examine the issue of missing data using a random-effects approach to modeling different patterns of missed data across the data collection points of the study as specified by Hedeker and Gibbons (1997) . As exploratory secondary analyses we will compare study arms on differences in key secondary outcome variables assessed at baseline and week 12 including week 12 alcohol related consequences and drinking norms among others using multiple linear regression with baseline values and control variables entered into the first step and dummy coded treatment arms entered into the second step. Because this is an intervention development study, we will also compare groups at week 12 on overall satisfaction with the intervention and perceived relevance of the intervention to their needs using ANCOVA.
CASE REPORT FORMS
See attached for all forms
CONFIDENTIALITY
There have been multiple studies using SMS as a means to communicate patient information of much more sensitive topics (e.g. http://clinicaltrials.gov/ct2/show/NCT01229722) and numerous studies where messages relate to specific disease topics such as diabetes (Ferrer-Roca et al.2004; Franklin et al. 2007; Hanauer, Wentzell, Laffel & Laffel, 2009; Kim & Jeong, 2007; Kwon et al., 2004) , asthma (Anhoj & Moldrup 2004; Ostojic, Cvoriscec, Ostojic, Reznikoff, Stipic-Markovic et al., 2005; Ryan et al., 2005) , obesity and weight loss (Joo & Kim 2007; Patrick et al., 2009) , tobacco dependence (Knight, Free et al., 2011; Obermayer et al., 2004; Riley, Obermayer & Jean Mary, 2008; Rodgers et al. 2005) . In all of these studies, SMS reminders were sent through the traditional telephone company networks as part of the research study. Individuals who are concerned about the use of the word alcohol within text messages will be offered the ability to send receive mirrored messages without the mention of alcohol. Currently, about 20% of participants are choosing this option. Participants will have the option to NOT mention drinking alcohol in the messages or use codes like "how many cups of coffee did you have last night?" as a way to ask how many drinks they had. Messages about change will be general -e.g. "think about how changing will improve your energy levels". However, we will follow confidentiality practices of messaging studies on sensitive topics. Traditional text messages may be viewed by a third party if seen on an individual's phone. To reduce any possible breaches of confidentiality, participants will be offered instructions on how to :1. Change message settings to alert individuals that an SMS message has been received but do NOT display or preview any of the message. This ensures that a third party cannot passively see the message on a participants phone because no information is provided. 2. Inform individuals to add a security code to their phone in which one must enter the security code to view a message. 3. Inform individuals to create a contact to which they would feel comfortable receiving a messages. For example, they can program their phone to display the name, Bob Jones every time we send them a message. 4. Inform the participants that they should keep their phone on their person or in a secure location at all times. 5. Inform participants on how to delete all messages from a particular sender.
Separate databases are used for code creation, survey completion, and text messages. All electronic files (e.g., database, spreadsheet, etc.) containing identifiable participant information are password protected. All computers hosting such files have a BIOS password to prevent access by unauthorized users. Furthermore, for systems not running Windows 2000/XP, a password-protected screen saver will be installed and configured to activate ten minutes after the computer has been idle. Research staff will have a secure login to access study data. Participant data via the web-based assessment will be stored on secure servers. The database for text messaging uses an Internet Information Server (IIS) structure to authenticate and assign the proper groupings to the logins. At no point does the program ask clients for their name or contact information, other than phone number and email. The database server for SMS is hosted in a data center secured using biometric methods and compartmentalized cages. The server is protected from spyware, malware and viruses using XXXX from TrendMicro. Rip Road follows best practices and industry-standard methods for fault-tolerance and scalability as well as software application design and implementation. Data is stored in a Microsoft SQL Server database and is secured using SQL Authentication. There is an advanced Router system in place that tracks (via solar winds) both intrusion attempts to guard against unauthorized attempts to access data. There are nightly database backups to a remote server protect against data loss. All electronic research files (e.g., database, spreadsheet, etc.) containing identifiable participant information are password protected. All computers hosting such files have a password to prevent access by unauthorized users. When participant data are exchanged with others, the data will be coded. All data if transported will be encrypted while en-route to the recipient with strong encryption levels (≥ 128 bits for symmetric encryption (DES) and ≥ 1024 bits for asymmetric encryption (RSA)). Participants will be informed of alternatives to participation and given appropriate resources. A certificate of confidentiality has been obtained for this study (expires 5/2019).
DATA DISCLOSURE/PUBLICATION
PHI will not be disclosed during publication and all data will be identified. Identifiable PHI is only collected by our SMS provider RIPROAD.
CONFLICT OF INTEREST
See COI form. Dr. Muench consults with mobile health companies and recently received his company back after selling it. He has no conflict of interest with the company hired to provide the messaging services. He has completed a COI plan. 
REFERENCES/BIBIOGRAPHY
